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Wood-Raw Material for Plastics 
WAL TON R. SMITH 
Division of Forest Utilization Research 
Southeastern Forest Experiment Station 
U. S. Department of Agricu ltu re, Forest Service 
SOME people are inclined to think of plastics as 
synthetic materials that can be molded irnto any 
shape and 1then hardened. In fact, that is about the 
way Webs·ter defines a plaS!tic. In the case of wood, 
however, the term plastic is frequently used to indi-
cate changes made either by impregnating resins, by 
compression, or by remolding component parts after 
separation. Such separation can ·be mechanical or 
chemical. This paper outlines some of these pro-
cedures. 
Left to right, half of an airplane tail wheel molded of compreg; 
a compreg specimen varying in specific gravity from end to end 
(1.3 to 0.6); a model airplane propeller molded of compreg; a 
cut panel of birch compreg sanded and buffed to show that 
the finish exists throughout the structure. 
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To unders:tand these various meithods of treating 
wood, one must remember that wood is about two-
thirds cellulos·e fibers and one-third lignin, nature's 
adhesive that holds the cellulose fibers together. It 
is the lignin :tha1t softens with moisture, heat, and 
some chemicals; thus the lignin i the key to most 
wood plastics. 
One of the simplest methods of making a wood 
plastic is •to impregnate the cell walls, cell cavities, 
and initercellular spaces of wood with a bulking agent 
such 1as urea, melamine, or phenolic resin and then 
to cure or harden the resin by the application of 
heat. For thin veneers, the bulking agents can be 
put into the wood by soaking, but for thick stock like 
lumber, a pressure cylinder is of.ten necessary. The 
wood product so formed is known generally as Im-
preg, although a number of .trade names have been 
used. Wood ·treated in this way does not shrink and 
swell with moisture changes as much as normal wood, 
and it has slightly better fire resistance and decay 
resistance, but its strength properties are noit mate-
rially changed except for a slight increase in hard-
ness and some loss in toughness. Color can be added 
with the resins to give attractive built-in finishes. The 
major use for Impreg today i for die models in the 
automotive industry, where they provide carving and 
machining qualities of normal wood supplemented 
by much improved stabilization. 
The synthetic resins that can be added to wood, 
as described above, have a plasticizing or softening 
effect on the lignin, and it is possible to compress 
wood so treated until most of the cell openings and 
intercellular spaces are closed. For most species of the 
temperate zone, this means compressing the wood 
to about half its original thickness. Then, heat is ap-
plied in the press, the resins cured, and a new, hard 
product is formed known as Compreg. This wood 
plastic, also known by 1trade names of Pregwood, 
Parkwood, Densewood, and other , is practically 
waterproof, very hard, heavy, almost fireproof, and 
very resistant to decay and insects. Sanding and buf-
fing produce a high gloss finish, with no finishing 
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STAYPAK ARROWS~ FOREST PRODUCTS LABORATORY. 
Birch Staypak arrows made in 1945. Some are still in use by the author. 
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lacquers or varnishes necessary. Strength properties, 
except toughness, are increased about in proportion 
to 1the amount of compression. Toughness is reduced 
since the impregnating resin is brittle. Compreg found 
many war uses because of its excellent strength pro-
perties, durability, and good electrical properties. 
In peacetime it is used primarily for knife handles, 
picker sticks and shutJtles for :textile looms, and simi-
lar specialty uses. Although it is still rather expen-
sive, its potential for many uses seems bright. 
Because the impregnating resins cause brittleness 
and reduce ·toughness, scientis1ts searched for some 
method of using the lignin in the wood as the bind-
ing material for compressed wood. It remained for 
Dr. Alfred Stamm of the Forest Products Laboratory 
to find the right combination of wood moisture con-
•tent, temperature, and pressure to modify wood to a 
dense, high-strength, tough product without adding a 
resin or bulking agent. He called the new product 
Staypak . 1't has all the fine qualities of Compreg, plus 
the toughness. To illustrate its 1toughness, I made 
archery arrows y,1 -inch in diameter and 28 inches 
long from Staypak; without metal tips or plastic 
nocksi these arrows have served for over 10 years and 
have been driven up to %-inch deep in solid pine 
wood without damage. In addition to being used 
commercially now for arrows, Staypack is used for 
textile shuttles and picker sticks and holds promise 
for many other products. 
Another method of changing the properties of 
wood to improve its stability is known as acetylation. 
This is 1a chemical change supplemented by a bulking 
action, and it is brought about by first swelling the 
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wood with pyridine and then subjecting the wood 
to acetic anhydride vapors. The chemical action 
changes 'the water-attracting hydroxyl groups of the 
cellulose molecule to acetyl groups, and this plus 
the bulking action grea!lly reduces the shrink1age and 
swelling characteristics of the wood. The strength 
properties and color of the wood do not change, but 
resistance to decay and ~nsects are improved. This 
product is not produced commercially yet, and re-
mains on the laboraJtory shelves awaiting further de-
velopments. 
Wood particles, such as sawdust, can also be treated 
with dilute acids, bases, or steam by a process known 
as hydrolysis to produce a cellulose-lignin molding 
powder with byproducts of reducing sugars, furfural, 
The Staypak arrow can be self-nocked and the feathers are 
easily glued to the shaft. 
Detail of self-point on Birch Staypak arrow. 
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and organic acids. This molding powder, usually 
supplemented with some phenolic resin, can be used 
:to produce a black bakelite-type plastic. Ground wood 
flour is also used in large quantities with other resin-
molding com pounds in making black and colored 
plastics like telephones, pens, and pencils. These 
plastics can be either compression or extrusion 
molded. 
Wood is also mechanically broken down into chips 
or particles and mixed with adhesive resins ito make 
molded or flat-pressed products. Items such as paper 
roll plugs, novelties, toilet seats, and moldings have 
been made in ithis manner for some years. More re-
cently wood residue has been used in quantity with 
cheap resins to form particle board in large sheets by 
flat pressing or by extrusion. This particle board is 
finding widespread use as furniture corestock, as 
decorative paneling, and 1as functional cabinet mate-
rial. Its appearance can be modified by the size and 
shape of :the particles and -the introduction of dyes 
or chemicals to provide varying ,characteristics. It is 
a material that can be engineered for specific uses. 
Wood residue can also be molded under high pres-
sures, with natural lignin used as the adhesive, to 
produce fuel briquettes such as Prestologs and similar 
products on :the market. 
If wood is put :through some pulping process to 
separate the wood fibers, then small amounts of syn-
thetic resins can be added to produce flat-pressed or 
molded wood fiber products such as picnic plates, 
flower pots, typewriter cases, insulation board, or 
hardboard. 
Paper from wood fibers can be impregnaJted with 
resins to form dense laminates molded under pressure 
Samples of hydrolized wood phenolic molded plastics. 
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into a product known as Papreg. With photographic 
impressions on the surface sheets, these form ·the 
decorative :table 1tops found today in most restaurants 
and in the kitchens of many homes. 
Wood plasitics are relatively new and just begin-
ning to be acoepted, not as substitutes, but as new 
engineered materials. The abundance of wood ias a 
renewable raw material and continued research will 
expand the use of wood plastics in modern living. 
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